This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not Hmited to): 



BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AKD WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 




As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2000329524 A 



(43) Date of publication of application: 30.1 1 .00 



(51) Int. CI G01B 11/00 
G01B 11/24 
G01C 3/06 
G03B 35/08 
G06T 7/00 
H04N 5/225 
H04N 13/02 




(21) Application number: 2000067103 


(71) Applicant 


MATSUSHITA ELECTRIC IND CO 






LTD 




(22) Date of filing: 10.03.00 










(72) Inventor 


A2UMA TAKEO 


(30) Priority: 17.03.99 JP 11072592 


UOMORI KENYA 



(54) RANGE FINDER 



(57) Abstract: 

PROBLEM TO BE SOLVED: Td make accurate 
measurement of three dimensional information executable 
with a range finder without being affected by the 
fluctuation of intensity of cast light. 

SOLUTION: A light source 2 is provided with 
photodetectos 21a and 1b for detecting the intensity of 
cast light. The light intensity of reflection light 
image photographed by a camera part 1 is corrected by 
using the light intensity detected with the 
photodetectors 21a and lb as correction information. A 
distance calculator 6 uses the corrected image and 
produces a range-image. Thus, even if the light 
intensity of the cast light fluctuates, the fluctuation 
of light intensity of the reflection light image due to 
the fluctuation Is corrected. 
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(54) [5l^<iOS«;l u>->'7T Y>*^5giE 

(57) 

■5'g563f^-2 1 a. 2 1 b *tS5ltf>*T.rv»^, * ^SB 

1 J: 'J TiSfia § <x/cKW5tl!(a<03£!*Kl±, 

2 1a. 2 1 bUJ:o-Cfifeiii$a/jj6aJK«-»iEfSffifc 




1 

set. 

UiS C MiEff a U S-cf V ^ T MiE i- ^ S^IESS =^ ^ 
fiirfE3-X7cm«S:&«;i"^i«D-c*)-6c:t $r1?St 
2 ] IS«Jg 1 iaa<75 U > > >r r -f > ^SiStC 

[is^js 3 ] w*js 1 isaco u > 7 T > rssac 
lis*3S 4 J If 3R« 1 iea<r> u > V 7 T -f > i^i^gic 

[Ig^JS 5 1 . J»^3S 1 i2?E<7) u > V "7 T ^ > r^^EU 
«rf£jt!»SWiE§BI±. 

iriSjSlt*ilf^ { - o V ^ r . lift T'- 3^ «:b M U ;u 
<> <7)"r i ^ t «r#a i: U > V "7 T >r > ^I^So 

ffriS3^>:7ctf^^^^il. 
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4 OT-^ >£) :: <i: rlf t U > V 7 T -r > 
im^m 7 ] |g,15 Jg 6 l£iR<7) U > > 7 r -<> { - 

^4?(ai:i--5> U>v7t ^ > r^So 

10 8 ] igjRjs 7 iE®<n u > > 7 T > ^r?^® u 

fiiri£3^>:7tWm^fi£2B«i, 

;u-y 17 r -y r7^-7';u;&<5£ttv>^i-ru>4'i.^ji^k:\if-v$?, 

— T^iCi^fiDLrixtt -y ^ T -y T't'— T'Jl' ffl 

PbILT. ^i^-y ^rv7'-r-7';u^tf;5 4<75T-*)-5wi:=r 
U>v7T-r >^5SEo 
9 ] 7 i2IS<r) u > V 7 T >f > ^^IgEU 

20 mt^±MSis J: CJ^* y V fflsii. 

i:-t--6 U>v 7 T-f >r»Eo 
[0 0 0 1] 

30 ( 0 0 0 2 ] 

a 2 4 «±fie*<7> u > V 7 T ^ > y*^Eo 

Ige£co-H5»l^:^-Mll-C*^o 112 4 U^^UVv 7T Y 
=ftS8S<^J^au£-=r\/»T3-^7cff^t^3t7ao^^f -5 ^(nx- 

[0 0 0 3] (112 4 Ui5t>r. 1 0 1 A. lOlBliiffi 
S7iff^:>r2JMC.RC:*U~-*f*iK> 1 0 2 t±U— ^'^W.l 
0 1 A. 10 1 B7^-H><7> U~"^'3E$.^fi£i-^/N_7 ^ ^ 

40 1 0 3 1 0 1 A. 1 0 1 BcOyfeSijS^Sr 

fBtlfflli--5*i©$fJffliafC, 1 0 4 l±l^— 9-'?t$-jt2&"t-^(ol$5 
1 0 5 (illlE ^ =$^$^j^^-r^^D]i|E$^J|^*I5^ 1 
0 6litt¥f4^. 1 0 7 tiCC D±Ufa$-S-j:/j*>OU>' 
X. 108 A. 1 0 8 B{iU--»f«:i/S[l 0 1 A. .1 0 1 
BOi«;g(7)5t$:'^^S|-t->5 7£?&S^j«i7 < JU5^, 109 
A. 1 0 9 B(i^y i> nilf^^rffif^^^CCD. 109 
CJi:^7 7-ilf^$:iaf^i->&CCD, 11 OA. 11 OB 
tl^y rD*> v<7)i»-^a3SgI5. lll(i*v-:*yv 
1 1 2 liCCD 1 0 9 A. 109BUJ: 

50 o rift L ;t: u - -^'^o (n i Jf^ 
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[0 0 0 4] [32 4 \Z7r>'ri^>'yyr ^ >r^AS,<nm'^ 
[0 0 0 5] b-^jtagl 0 1 A. 1 0 1 B;ifftS?&^'^ 

[0 0 0 6] 112 5fi2o<7)jti® 1 0 1 A, 1 0 1 B<75 10 

jiaiOlA. 1 0 1 B«rfflv-^<D(±. a^ft^l 0 

V— »f*ilg 1 0 1 A. 10 1 B^>»b^-^'^?tL/cU--»f* 
5 7- 1 0 2 UJ:or^a:$i^. (UIe^t-I 

0 4 lCJ:-:>rlK^*l 0 6 U^S^^^^o 
[0 0 0 71 Eoli£?BiJt«3Bl 0 5 ti: V ^ - KJS^T-lllE 

^-7-104 ^ffiiSL. wiXUioT. *jai 0 1 A. 

1 0 1 B^»'^?ait$=r^^^--^'*^^3E7!>*'f^t>*^^o t 
(D^.. ±iSM]m^ 1 0 3 i±Kyi(r)±iW- 1 0 1 A, 10 1 20 
BCOjfe»,K^r, 17Y-;uKil«8l^'CllI2 6 (a) 

[0 0 0 81 U>X1 0 7 l±CCD 1 0 9 A, 109 
B . 10 9 C Jii::«^i*^«*^^-*^o TfeiSS^a^ -r ;w 
.1 0 8 A(i*iei 0 1 A<ni&^(n±(n^^'^&L. Hfe 

jfciJSl 0 1 BC0i&S<7)*(75^t:iSiaL. <tfe<75ffiS03fe«: 

JSLHt-r^o 3t»i 01 A. 1 0 1 B7&^^<7)fi: 

|*jfeco«¥f^l 0 e^i^^b^ORitjfeH. ^ixm. CCD 3C 
10 9A. 1 0 9 BUi:orai^$^. it&0«tS<7Djfc<± 
ij^-mmt Lr CCD 1 0 9 CiZX^XWiS^^ix^o 

[0 0 0 91 itiw,Am^^^^i 1 0 A^J:z/itmBm 
^^^gn 1 1 O B Ji. -etv-en. c c d i o 9 a. 10 

9 Boai:btzov»T> ai-^Tj^y ^^a*^^i:l^«<^m 

■^a:a^?f';o 1 uiccD 

1 0 9 c<?5ai^c::ov>rii'»<7)*7-*>^<7)<i-i-«LS 

[0 0 1 01 ffi«It»IBl 1 2 liCCD 1 0 9 A, 10 
[001 11 ffiatt»2C 112tiCCD109A. 10 
i-^z iiT^^'T-S. ::<n«F^j7j*ibIsI«s^ ^- 1 0 4011^ 

A-^3&»f*»bn^o i?«i-«^S2 6 (b) iC/7^-r J: o tc. 7t 
5^.ffiJt:6-I ao/Ibo<7)fcg:li. ^2B#^Jli t 0 tM 
-5-(;DifiiISfa;6-'blalfK^ -7- 1 0 4 comiK^ 
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[0012] 1 1 mm ^7-104 (n^mn ^ 

t(r>1rifBr^%^i^^'^'^^<^'^'^'^^-^^ 6 (b) <7) 
^Ufti^^. jfeSlKitl a/I b tSeft 

[0 0 131 m2 m^mtfU^i 1 2 uii5;t;£)mi?tft 
n'tmm&^^^tsLmr^fz^<^®'^'^^o 112 7ui5v^ . 

•f^;^^«6. CCD 1 0 9 (TDttE^r^^f^iOt^^T'T^IL-C 
,T^LTi.>;&o t^iB. ii±. CCD 1 0 9 ^ V>X1 0 7 . 

Y. Z) li. iUT<o^i::-t oTli-flL$tt;5,o 

20 X=L-tan^/(tan^ + tan#) 

Y = L' Zand' tan^ - tanoi/ (tan^H- 

t a n ^ ) 

Z = L- tand - t.an#/ (tan^ + tan^) 
JiiCc7>ftS^Uo\.^-C«i. ±aLfci:-itw. CCD 10 
9 A, 10 9 BU ioT^^^ L/::RW±<7)jfeaSJtlX 
JioTStS^U, a>;cov>T{i, CCD 109 

A, 10 9 B Ji<^li^<75@lSM7&*'^tt»i"^o 
[00 141 ±:^i^S£o-c. *pf ^lifftrt<o^Tcoli« 
tcov^T3:^>:7Ci^^ (X. y/z) ^imi-^'^iiUi 
30 oT. a^f*^<753<fex1««^ffaii--&-t7&'-C§io i 

[0 0 151 i/^. ±iwM(omn^'^m^timit^^it> 

[0 0 161 i-'SrtJiE). ' (7) U > v 7 r ^ V/I^fi-C 
40 ti. i:v^icll^'^2:^5:7C@lt^<^^->'^:it^ffi»^*^ 

[0 0 17] z<n:^nt£:m^x\t. z^^kitim-h'^ 

50 7i**^o 
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5 

[0 0 1 S] 

[0 0 19] S-f. Sv^U^'t* 2'>:7C?Slt''^*^- >?r 

SS*3t<^3fe5ftS-^3fe?SSit*'j9l€<^S'-^Sft'*"* - ^ I- 10 

[0 0 2 0] U— tf3fe}«5rfflv»^cl'>v7T -f > 
ffiJ-Cli-Sf ** i t im&b LT . tt¥^W8&aif1^ 20 

[0 0 2 1] wrKoraHue;^, ^icj^wii, u>->*7t so 

[0 0 2 2] S/c, 2f:igg§|±, l^>->'7T-f >:r^St 
(0 0 2 3] • 

[IR««r«B*i-*/'ji«)0^el iJISORa«r»^i-*^c 40 

-5 J: o r «f« S fLT^c SStjtli®** etrlEIS 

Tf«iEi-*iit^SJiiESI5«rWU. iOjt^KliEfiBU J: 
'jTfiSE&tL;tliflfe«-fflv^T1ilrK3^X<Sa«-±.Sc+S 50 
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[0 0 2 4] Jg5R«l<0%^{-J:a t, ■* ^7SCUJ:-y 

o r . ISS-t <^ 5fe^.E l~ ti:> C !i E t5 Si 1 - So- «, > T ?«iE 
Six^o ^LT, 3->;7Ctgm5tfiS;SCli. ifeSlie^^ESCt- 
J: o r « IE S it lifS ffl w > T 3 -:fc S tS « 4- at i- 4 o 

[0 0 2 5] m^m. 2 (n^mx-ii. mun^m. i o u > 

iE«-4f T tot L, B?ie3^fcxtS«afeStSI5liffifEj£S*S 
^V>T3^>;5Eit«i<n^fi£$r?f-J 'b(nfti>„ 

[0 0 2 6] IS*JR 3 o%wr- 1±, *!riesg-;i£JS 1 <7> u > 

[0 0 2 71 lg?Jta4<o%^-C(±, fi9i£ig*JS 1 (75 U > 
v7 TO r3?gUl5»t-67E?*effliEEa511. ffflS*^ 7 

[0 0 2 8] ISJRJR 5 O^^T-|±. ftfl£ig*JR 1 <0 P > 
iS^*Uov»T®^$•5p■-:r*»^^>.S|^'^;^a(:*^^?IL51 < * 

[0 0 2 9] tfz. iM^meffi^m^nncfzmk^B. 
le* ^^Bizi-jxsii^^tx.fzs.mitmi^A^^mtmw 

S**o|5:St:^isj t ojhfCDras ?rl£ili L /_ ji- r T-f- 

T, ftfie^»(nJU-y ^T-/7'-r-7')Knv»i'iT,3»»«--;-<t 

mti3^.7tmmi±SL-tiiiff)x-i}i>o 
[0 0 3 0] snntmen^mi-xit. 3^fc7ctss&at 

iimLtzm'&<r>>v-y i^T-v-f7---r)\.^^L. -^ffytp 
Ji^io. * > 7lifJgr*3roSi3;-ttEt-Ci:.CT, v,>-r:?t3>«<7))U 
i^T -y 7'T--r>u snSo zer>tzi^. tztx.. 

7iifar*9-c 1 1 iz»=fiDL-cw»^: <xi>. il3fficEi;iE- 



[0 0 3 1 1 mjstmKo^mx'ii. s?isig.i^jg6cou> 

10 0 3 2 ] immi (^mmf>ZX:Lt. J^^^-^^± 

f - - r ;u ^^i;^ J: < T^voigSifilj t ^ C i: ji^T- S « 

I 0 0 3 3 1 IS^RJS 8 O^^Tti, «JfSIS*Ji 7 o b > 
V 7 T -f > r^a;ci5«t^ 3 ^fc7CtS«^fi£SCU, ;u -y ^ 
7" 7'x--r;U75^'23:tt «b^xrv>;l-v^jii ki^'"7^ii±<om 

10 0 3 4] ii*Ji 9 coigg§T-ti,, airieis.itJi 7 la®^ 

U > V T T ^ > ^^SEUio 4t -2> jfeilSffiiJ J: 0^ * > ^ as 
[0 0 3 5] lg^JS9<7>«ggtCJ:^i:. aitf.if-^ia 
[0 0 3 6] 

10 0 3 7] (Si <75||Mif^SS) HI 1 «±:$:^^<^S i (7) 

-So 3^7cm^4t^gni: Lr<75Sg^|fS:§i5 6 < 
ffil «CJ:<,rafa$^L/^j£lt76iii«;5>»b. tt^f*: 1 0 6 
^3^X7cti«<l: LXtommmin.ir^^'t^o 
[0 0 3 8] iTt:. 1^}mm2(r>^^W.2 2bU(i. 

i-*3:j6*^-2 1 a. 2 1 b:d-|5Jt •^:frrv*^o SjfeSf 
^2 la. 2 lbUJ:^X^.th^tttz±m&\±. ±mm 

^tLxm^tt^o ^mfu^exa^ z<r>miEmmz 

B^'^^xmt^mi^:f)mJE $ aiE $ lift ffl w ^ 
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[0 0 3 9] H2 (a) iij£?ig2 a. 2 b *n«ffi<||| t/i^ 
i-f^lIEiT*^. m2 (a) tZ^i-J:^i-, 7fe?g2a, 
2 b i: Lriiiyo^ff, ^•t^' >77 -y vjl5 >r^OW 

9, 1 0(7:5feS|t:^rS]O«ffl«:J:!e«$'£iS(h LT^S 

a, 2 1 bli, g:it«9. 1 Otc-5-fv-e'^T-Stt>^^;t:7 
+ KJCJ:or«ffi$rfx. :S.jfezlg2 a. 2 b 

bdilt^n^jfesSS^-^ai-f >6o 1112 (b) (il2I2 
10 (a) (r>mWL(r>W'mmx^ho m2 (b) 

jfe?lg2a. 2 b li^n.-e--tLffiaA. BtC:7£4-$S|t 

[0 0 4 0] g| 3 Jim 2 iC,7^i-3fe}r2 a\ 2 b tJ- "cj^l^ 
a, L ba, :J6?^.2 a, 2 b fg^co;^ ^ »; - > y i- 

. Tv>^, ^g^^OSjgtlHiaL a. Lb<7)-*?Jiai(Oiei$ 
20 t^iora^arv^^, m2i)^i^^i)-hx.')\z^ i^itu 
2 a, 2 b<oi$it*ii. &m:R\^i<n^*L^^±.ii^9ki:>±^. 

ii. ^nm^(OKm^ 9 . 10 :a^T>q*j£iJS 7 , 8 ^^4^f^ 

[00 4 1] gl4Ji(ii3 607k¥:^f6i (H:^ffii) u±5«t-5 
30 it^'^9y<n^^aX\i^ itM2 2.. 2 hii-^^'^^i^'^m 

^zmi^tii^itit, ±Mii-^n.x. -'nit^mi^mz>< 

TV^^3 ::^r% as^a Ui5Jt^ie:?jg2 a . 2b<75j&§S 
S<30#tt«:. -^a-e-^fxl a, I b t^-^*)C7)<i:.-t-^o Tt: 
/"it. I2l4li*-/^ggl COU>Xc{3.L-:£-a*5, 7i*0, y 

[0 0 4 2] mS\±m4<om^a tZi5*t^/ *flRffl5 2;d* 
to -o^T^lSltjfe^K^ i:7t!*ig^i b/I ai:(^R5^^:,i^i- . 

ifcl b/I a tftjrfjtfta^ t<i:l*ri«-£D<^ri§«U* 

[0 0 4 3] ffiffliii9s<:o/^46iz(i, ^mz. 2mm<nit 
'^^>imm.\z^x^ixtLW'mkz^K\z&$iiL. z<dr 

-txo ^^-±i^^&ittt^it^^^t<nmmi:^yiMmniz 



9 

[0 0 4 41 sis{ii&mfn&6<nnms&i7F'tm'c 

i o r t6f« $ fL/j fxM^milS.m'^ ^ 7 u A s u -R^ 
StJUt&^i-^agl ji5i:6'f^2<5Dlifa^^»j 6 1 a. 6 1 
b^. »1 j3i:Cf»2<7)iSfS>^»J 6 1 a. 6 1 b 

$ K/c ijf«0 Tfe^g If lEtf m ^ ffl V ^ T -PfvMiE 
i-;2)miisJ:?/S2cojt^.g^I£g56 2 a. 6 2bt. 
*±!SaffliESB 6 2 a . 6 2 b ^ ^X^JL^tifzMi^ 

10 0 4 51 2 a ^filt jfetc J: ^ SW*®fSi±^ l 
OUf^p'^U 6 1 a.tlt&SS$ix> j£ag2 bt7)^S|Tf5fetCj: 

^Kimmm±n2(nminLJt^') e 1 bu^§^$^^;5^ 

7t:^^Sl±mi <7)*^SSIEa5 6 2 aU4i.i:><x, Sjfc 
S-^^2 1 biiZX-^r^th^tifcit»Bt{t»2<r)it»jStm 
jE1P6 2 biC-g.x.«^^^o 
[0 0 4 61 $^>IC. ISl^^Df»2<7>i6aiSftiEffi6 
2 a. 6 2bUi±. -e^-Tix. *SSMIE<7D/c*t)fCfflv> 
^SmMIra. I r b;5-*^a6t&|fi$iT.rv^;&o 
fX. 2 a , 2 b35>*bi£lt$ti;tail<3D7&^jeS:'g 

*^^2ra. 2 1 btcio-C-E-ti-PixffiaiilltiWL, 
ti1I0M<75^iSjffl^. Sf^il Ira. 1 rbt Lxm 1 is 
J:a^^2<7)7feS^KMjEa56 2 a. 6 2 b 

[0 0 4 71 i-^lT, ^Hifif^TgU^g^&bVvTrY 

0 6±<^.«P^«g.«t L> .«P05Mt 

4¥U> ^mm^e [Z:isif i>±^&(r>mJEM{^\.z^ 

[0 0 4 8] lII7(J::*:||16ff^]Kt::«^u>v"7T>f >r 

[0 0 4 91 ®? u^-r J: V iz^ tr^mm^ s HiK 
ij ^^mi<nm^mtsm^ m? (a) ) izmmLx. 
-7 1^- ^mmt fziiy ^ - )\^ ym^u^z^itmmm^ 

a. b (HIT (b) . (c)) ^^:§iiiZtht}L. Zftt^z 
-t0jfe}lS2a. 2 b^rXSU^jfe^-^-So $jt^^.2 1 
a. 2 1 bli«-7tiig2 a, 2 b <?5*5SJK^•JlSi>:1*£fcii- 
*• icimm^Sii^±^^2 la, 2 1 bC'JioT^ 
as^tL/^jfe^S^r. gI7 (d) . (e) U^-rjJ^-f ^ > 

[0 0 5 0] i7^^^^H±. JS:i*?feMfaoififa$-5*^fi| 

T-^f^o -t-^r^b^, mi<^t&ii^mmi.zii\.^x. i/tm^2 2L 
<^mm\zx^sLm±mi9LiSii^L. ig2oamjar^«- 
ij^^T, b(nmm^zx^&it^±mii^mii't 
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^'J 6 1 a (^S^^iL^n. 5e?lg2 b<75^S:3t;ti^j:^/2:3t 
*iif«(im*2<ntifs^^'; 6 i b u-S JiA,^ ;fL^^ 
[0 0 5 1 ] itmmmi^5i±. ^Si-ytm^z i a uji-^r 

^£iJ$n/^76?ffi2 a<n7ESjiET'-5^ i^IEmSlI s a 
tLX^.mfn^S<n^^^Mr{^^Ei^6 2^{zy^:ho m:i 
iw, 'g:7fe3v?-2 1 bi^J:o-Ct^dti$^n/c^?/¥.2 b^T^yt^s 
ffif-i^ ^r. ?SIEtS« I s b ^ LTTE^ji/SpiEiies 2 b 

[0 0 5 21 ffiStttflCgBe (i, 3&aiff«^^c!E$: 

10 ^TTo 

[0 0 5 3] tr. 5t:&:/!gffliE5C6 2a. 6 2 b !i, ^ 
mm^^') 6 1a. 6 1 b t^ar^i>i^ a/::S:^t;tiiIf« 

±mMmm5i>-^ii^^ixfzmjEmmi s a. i s b 

i:i^i6»«L;t:StflftI r a . I r b i: ^rffli^r MiE-T 

[0 0 5 4] i-'l^t?*,, jfeJ^/^i*^iE^6 2 a T-*!)f& 
^LTV^^^mfill r a i: iH «^ ;fv-C S TtiriiEtSffi I s a 
.i:«:fflv^T«a[Jt I r a/I s a SrimU. Zcni^Vtit 

I"r a/I s a ^IJfg^^U 6 1 a ^.Z^m^ixtzlZiiiit 

iE$#T./^7feSei a t Lr*:SSitima56 SiZthti^ 

ti^o it^MmiE^e 2 biymmiz^ T-^^mLx^.^-^ 
m^mi r b t7&ht\.x^fzmiEmmi s b t^m^^x 

m^Uttl r b/I s b irtmL. Z(ni^Uitl r b/I 
s b «:lffa^^'J 6 1 b iZt&m^nfzfZit±mf^(nS-^ 

^J^I b i: LXit^mtttfn^e 3 U£fi:^$ti.:5o 
[0 0 5 5] *5*SitltS:SC6 3I±, WjE^ty-fz^mm 

la. I b$-fflv^r, ^SsSJtl b/I atSmu, 
30 «l}fl£^ffi^6 4 Sca5tJi->2>o 

[0 0 5 6] 5gffiilf£±B£ge 6 4 (i, 5 U^f^-t X -) 4^ 

5lc:SSifcI b/I a tcoitCBKIfSi:. IF 

mmmmxtms,dt(Duiz^r^gkt^my^'x. ^x<r>m 
[0 0 5 7] ffi^5iuf$^ES:S(5 6 4iz{±^ ^m<nmwzx 

oX. EI5 U/^-t-J: ^j:1t&M^tm^ic^lft <^ t (nn 

2156 4 ti, ,^.P(nymmmizxmLfz'itmkittnm^ 
ti)-^. =.f^m'^<r>wM^zX'^x. .^.p<7)ei^f sftaz r 

[0 0 5 8] i-?tb*,, * ^ 1 cn7fe'^cf3,L^;s.j^^,£ri: 



(7) 



20 



II 

t X«7>fC-f ^t^, JfejffiaSr (-D. 0. 0) 

Z = D-tan(?-tan}S/'{t 

[0 0 5 9] C(75i-)ic, *>^>fiBi icioTierasa 

10 0 6 0] tfz. ZZ-Cit^ ffifliftff 3C 6 (± 3 -jCTCtS 

l-it^^gt^S-Sv.-, it (2) .J:0 3^5cjS«fi|X. 
Y. Z^^TIt^L. ^¥*^<7)3-^7cW«tLTai:Z3i- 

X = Z/ t a n » 

Y = Z • t a n cu — C 2 ) 

[0 0 6 1] i-fe, 3j=^iSfiST(4, *a5SSfiEa5 6 2 
a, 6-2 b!C*i.t*«iEf±, »ffltl r a/I s a. I 
r b/I s bSrjfeStg-f-^'jcjftJfi-s tv»-5»S<tja 

ro 0 6 2] <iFg;c.{jr, 6 1 a. 6 1 b U^&ffi 

S *i-^cS*f3e®«tco v>r , MffkT'- 9ii^C:,^ \.-^)\,^ 

ftjritl r a/I s a. Irb/Isb* 
^S-^•^.^i:t;J:oT^iE^•^T■7o lll--c;UB£^<73fl[ 

jfflS^HS-, ftiES:-«I?T*>=a:v»i:#<^l o 
to 0 6 3] i/-, .WW-cjujSfl-t^LSKft^^fjfc 

(0 0 6 41 m9^i-'&m\%%<nn%m^<nm<nm^fr. 
ICiilt^5£^gJiiE3i5 6 2 a, 6 2 b J: CTifeSfff ifcH- 
(LUT) €-*i-*ifeStSitlWfflLUT85 7 1 
[0 0 6 5] ll9«;5«Ji£-C(±, jfejSSimas 5 JSf.il 

siSi-i-tL-r±5%ssiE#i,-r^^^ic,i^ 0. 95^ 

1. 0 5«OaEffl<75iftflCJtUoi,»T, L UTS:K«tS-£«S 
-rn-fa, ^<^m^itlZl-:,xmiE$v.rc±^mtt7' 
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«i,$.P0M?TJilZl43t 



10 



30 



40 



50 



(1) Vtfn^ixi,, 
a n * - t a n ^) — { 1 ) 

[0 0 6 61 3feaiSitff»fflLUTgB7 ll±, :)t!:>R!»U» 

?R'0't:»»itUi.tioL;::LUT€-iM«?-ri„ 
^®fa^^.;6.i a. 6 1 b ;4»t,765!*Sx-- 

f$^StSB6 4 tcaj^;i--5„ 
(0 0 6 71 5:i5, 3f:||jSff^ig-cii. iftjie.2i. 2 b «■ 
? IS6£ t L C fig K, ;t 

2 a, 2 b<??jfeiSg$-i:i,MCS4-f>-^^t ttjc' 

(0 0 6 81 :*:||ifi3BS-c»±, Sjfe3R^2 1 a, 

2 1 b «:jtiK2 a, 2 brttcJStt* 4 cot L;t:7if, 

**i-<f, 3tfS2a, 2 b<;3^fiBtcK«tTt7i»S#35:v». 

(0 0 6 91 <mi <^nmmm<7jmm>±mLt:nm 
Mm-c(±. m^nmjEmmimtztdiz. itmz a 2 

b«^36^««-^aii-*Sj6^^2 1 a. 2 1bSrSsit* 

(0 0 7 0] a 1 oii:$:nmmm'nsimmiz%ig^fitf 

g5i<^miifSF^o^3£^Moj5ss-, m^<r>m]Emm 
tLxm^-ii,<DtLx\^>^o -ticht,, mico±^fs. 

?fiE8l56 2 a(±, »l OHfgy^i; 6 1 a iZ^m^ti/:: 
i-V ^2<Oj£^gJtiEa56 2 b(±, m2<omm^^<) 6 
MiE^SIt LTfflv^s. Z<n^^^ m-kJi^ W\9ctl% 

(SL, ^<^^w<r>m%m\tL<r>m.m.^'miL\^mit\^xm^^ . 
[0 0 7 1] i^2'n%mm:) m\ \\±^^^<n'?^2 
ai ucijv»r. 132 4ic,T5i-{iejfeo4gfigt^ 

1 OA. 2 1 OBIlW-Hf-jfciig-c*^, 

2 1 OA, 2 1 OB, ^^-7 5 7-1 0 2iJJ:tniIte5 
7- 1 0 4 »CJ:oTjfei!g3B2 0 0*<tSSJ:S*irJ3tj u 
>^1 0 7, 1 0 8 A, 108B 

CCD10 9A. 1 0 9B, ijjioffi^jaaaei 1 o' 

A, 1 1 0 BCior*>9SB3 0 0*f«ffiStLTV» 
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ho 

[0 0 7 21 :*:SiS»S-Cl±, S^TcffiSSr-mf 

[0 0 7 31 HI 2lilll I<nmffi;i-l5«t4jfeilg2 1 0 

-C^ 2 1 1 liW-— ^'ifejffiZ 1 0 A tlEl«£5 V- 1 0 4 t 

<7)HICES?*T-. 3tiffi2 1 0 A3»"b<^5fcm?:;^'i f 

2 1 2 l,Z«,BL, HliS^-Wtf-lla 0 4 aUJR 

[0 0 7 411312 (a) U/Ti-f jfe^^-CI±, 'J h 
362 1 2<nWf(.M2 1 3*»lsl*E5 9— <^1''C»1 0 4 a l- 
-ScL-cfeiK atss Lv»Sffi:tv>x.ao HI 
2 (b) IZ/T^i-jfe^^wiTl-, -y hjfe2 1 2<nJ|X 
m.*2 1 3 *«Ih1«E5 7-<o4»'0 10 4a t'lZ-i* L 4 — S: 

2 1 3 t*'C>i 0 4 a t(r>!S[mi!>^&tittfm<nmm<nm.m 

*fKa<r> Z ffi t -Sti- * i T ^^ f - ^ 

(LUT) <ntffiLSr^f T^w*. ||ffl±Bgai:<±<fcf.«: 

[0 0 7 51 4^:^ LUT«fiFffi2 2 0 l±. ®2 6 
v^rai'<y'cJ:T fi-36}S2 1 0 A. 210B;4»«=><^« 

*,jfeiE2 10A. 2 1 0 B3i"?>W*i£lt^K) t<niit 
. 1 oirHSBI!^«:^i-LUT«r, «SS:a^f*#Lrv-^S. 
ffii!iltiJSB2 3 0 l±. * j< ■51if«f*9<niii3tQ:iSi;i3l^ 
-C, LUT«fe^8B2 2 0lC«lf SnXV»aa»<DLUT 

■C3*7Ul««t L-CWS6a®(S«:*«:i-So LUT1%J# 
352 2 OiJJ:a'ffi«ti-»»2 3 0 i o "C 3 *7E«m* 
fiEa54 0 0*««BE$tLrv>*, 

10 0 7 61 01 3l±LUT«i#a5 2 2 0 iJJ:l/g§«lt 
»:SB2 3 0<73rt8S4S«:«r^-*"lllt?*^o CCD 1 0 9 A 

(±. -jfe^SJtltffSC 2 3 1 Ui5V>r, &il^^lC-5t!*.f£ 
lfcUS»S*T-5>. lS^ffi^B2Si5 2 3 2 l±, iWJiBlgB 1 l' 3 

ffi<g1lS-^flci-*o LUT««aB2 3 3 l±iS«^M^fi£SB 
2 3 2 UJ:cT£fi!c$n.fcyffi)Sffll^lBi:r, ^SS-T^S 
L UT 2 2 1 i'MOi-tho 

[0 0 7 71 j8«5a/iL UT 2 2 1 l±, *^SltttSL 
3C2 3 1 lcio-CJR«)'^n/'-jfe5*SitwfiI?rft3**AK 
mai/t a n #t-Slfi&i--5. ®<gffl>feaSI52 3 

2UXo-CflfeSES*L;txffi1giai±, IClftSC 2 3 4 t-iiv- 
■C, *;'9*'f>Wftffi««l/t a n fl Uie^Sii.*, 
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iSg[SC2 3 5ll. ssa^Dfeiu^^^fsmmi/t a n 

[0 0 7 Si 
[Sell 

tan^ tan^ 

10 10 0 7 9] ±^ (3) li, 5g KnUfiSJfJS-CiE-cf-j^ 
( n co:&ia<n^a*^^ t a n i9 • tan ^T-fi^LZ-^ 

Jt^&tan^, tan^ (r)i^t> »m 1 / t a n /9 , 1 / 

[0 0 8 0] ^r-C% jfefSSr'-i^^-^tLT'tT.S t: •/ h 
^L, &LUT 2 2 1 :&-'^aitl^^^'^^S:at7feftJStSmi 
20 /t a n ?J*2^W h-CS-f^jOii-t-^i:. LUT2 2 

X 2^ X 2) iwC^^o 

[0 0 8 11 ]^1T. 3js:||j£JKS;cfS-& u > v 7 r r 
(X. Y. Z) «:?R*;)>&±4^&^atJ't*iif^ll. (112 7^ 

[0 0 8 21 HI 4Ci^1^JSf:^?gUio«t^:^7 y ^lif^i: 
30 L UT i:<7)itCDr*a^«:^"^?'^*^>^^^i^'^"*^« ^ 

0 0 1^ 1 0 0 5<7)<A$r^LTv^^o -^-LT, C C D v 
^'>100 1U«'L-CLUTl;i^ CCD^OIOO 
3 U^tLTLUT 275», LT C C D 7 >f > 1 0 0 5 U 
>tUTLUT3 7!iN i^a6^n-?--:f^!»i)S$arv^^ ^>60 i: 
i-^o ^riilll^t'^ti. LUT=$:l5ct^CCD V Y >a 1 

3|cu>>7T-f >^^3SIS<7)g2It- 55iigSPfftli3V>r. ^ 

40 [0 0 8 31 ^nmm^^±> S-LUT^:. 

[0 0 8 41 ^LT. :$:^«|Jf^as-C{i, «-CCD^-f> 
10 0 1-10 0 S^'^^^^^-^^^t-n-ti* X ') IC, 

■ ii, ij jt^(nu>X^'L^i 0 7 z t\a\^l'7-(ry^'L^l 
50 0 4 a i: tS-r»ig:«Sl7!i» V- Ji/ KSHS^.<7)X «l±U < ^ J: 
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[0 0 8 5] -c-Lr, 1 *Oik-,-ti-7$aic*.tloi-^ 3 

^^hl-LUTSrKlti:: tlCioT, jfeSiJSO^^lc 
:^|6]i:<7)?.tJc.rs8{^*>-* > 7i®<SF*3-c 1 it 1 tci.t£c;L-Cv^ 

loose] -rcrtet,. sgstit»a52 sou, ccdo 

m^?(r):h ji^l^U^X-<nmmm.? (x. y) «-Jf-, 

P*^ 111 4U/T5i-J:-5(C, CCD^-f > 1 0 0 1±U 
t ^aLUT 1 ?rfflv\ CCD71' > 1 0 0 3, I 
0 0 5 JiU** t Sl±, -ea-rnLUT 2, LUT34' 
itz. «gffi§RP*^ itjC&-r-5LUT«:#t^: 
<'>CCD7'f > 1 0 0 2±{C**t^{±. -eofifi^OC 
CD7'r>100 1. I 0 0 3\zajZ^LXlHftsi\.tzL 
UTl. LUT2«r, «l3gSiHLrfflv>^, 
[0 0 8 7] LUT«rfflv>rl£at3tAS«-4?S-f^ t, 
t<r)t^<n^m±. 132 7f-fflv»TaigL;t:<><75i:|^«T- 

[0 0 8 9] 01 5l±:*:||iSf^]![8{c^4U>v7 7.^> 
m 1 6 (in 1 SwaS^ipaiiiT-*^, 

[0 0 9 01 ai sisxvmi e <7)isa-ci±. 

vOKig*#«:jfflX:LTiJl), *>7 1 1 0 4«75U 
^-^tp-C' 10 7a ■7-<?34''^ 104a 

3fei«l 1 0 5{±, i»ftJKS«:Si?9-r«;t:K>0-(R."@ro3fe?« 4 
^Ig-C*l7, 13 2 5 l-^-f J: T 5:2fl3®Ojt-'-C;?--V<73 

10 0 9 1] tfc. CP 1 . CP 2(±. ZSSM7J*-5-it 
-rft-Zl. Z2 (Z KZ 2) 0f2EtrS*«ti./:<i2iE® 
-C-*^, SI 5T-(i, «JE®CP 1. CP 2li, 
1 1 0 4«75«ffi-8fe4iEH<o±lggit5.^<75AA«»*»ti.-Cv> 

[0 0 9 2] ^^-C, «PiA.i:i]|E5 9- 1 0 5C 
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1P§*PA 1 tiKg; 7- 1 0 4 <7>®(E»i: i't- 
t.-f&iEffiVPAtX«t<0|aj«7)ftgS-^At L, 

PB 1 tlUe; -7-10 4 <r>\3i$i$iti-^t-S&S.mvp 

[0 0 9 3] i;^:, 3S§,firt|^,a: (u>x«f>,C> 10 7a 
S/clilU^^ 7-<;)*.C-l 0 4 a) tf-iJ^-KilSloy z 

-5.0 cicr-ii, * j'7<oiia*f!|i;j.i,, u>xcp,i:.io 

10 7 a tines +.61 0 4a fcOJl:^*iX«±U* 

Zfzi6. ^^^^'La 0 7 a S-tt,?5ri: L<:tS tEIIES 
7-<75cp,t,. 1 0 4 a«rta*tL/ci:^ tr-, mcmS.<^. 

[0 0 9 4] ±mi 1 0 5:!i-^liitl$n.i U— ^'iS^jt 
l±^ lies v-fTltf-il'l 0 4 a<7D l.ir-CRStL, HIES 

^-1 0 4<?>igiE(cj:o-c»5i§tT;.5, itzziitti, 
jfeffil i0 5i±. -f-<7)5g^^s:A'5:^ tuioT. 
i^—>fm.m,±(r>tiiitin<^Lim:^x^it^-^t:bo coaist 

[0 0 9 5] Z(7)± n.Ktftmi 1 0 5 
!^Si±, ^?l:&ifi] (x«:^(Si) tcfotr^ffc-fa J: -5 u 
-c. u— »f-a:isa5fe«-H8|ti-*3feii?.i i o ssts^l, 

[0 0 9 6] 'tis, 1 $:<r)fii^.jfe5-B3|tL, S2 

iEffioZiS^M^r 0**'bjtelS:^i-C|gfk$-(i:/^i: ^ 

[0 0 9 7] t^. ^-:^(6HCitLT2aM<03t!»«I 
a. I bOjfe«:5!5:i;j£t,-*/ctSOj6ajKitp= I a 

/I hiz^s-tit, Mm.^izmLxm-y3!S}xi,tL 

[0 0 9 8] Hi 7l4*>7iif«JiUUitiS.39i.arp 
Al, PA2, PBl, PB 2<73<2:gi:CCD-7 Y >i: 
<^.BeS«-/Tii-S^®-C*i, PAl, PA2I1. jtSfeS 
■tt/jA C-jgli) WiEi^jtLAtKiEBCP 1 , CP 2 
i:<75SS.$r-*-5o i/t:, PBl. PBiZJl, jtSKit^ 
B (-Sffl) cOiE^ajeLBtlZIEffiCP 1 , CP2 t«0 



(10) 



17 



II 5, HI Saxz/mi iTft-^, ^x<nz 



[0 0 9 9] 

10 1 0 0] (1) SajtL Ali, KiEffiC P 1 ±<n.d3: 
PA 1 ?rii^<7Dr. .irp A 1 t b>X4^>L^ 1 0 7 a 4- 

PI (^^i-h^m.imLfzm) tm''<n^muttri 

[0 1 0 il (2) tfz^^1/tLAi±. KJEiSCP 2± 
<75.^.PA2 ^ii-6cOT% .6:p A 2 i: U>X«4=.6i 0 7a 

[0 10 2] (3) P 1 tW^'mi P 2 t lif^-^ 

Al, PA2(ira-CCD^-f > (HI 7-C«iCCDv 

1 0 0 1) ±t:::£:&{-ssitLT^^, -t^^i-^t,. ft^g 

[0 10 3] (4) hi^^n<v^^iLhzt^£<. 
le (1) - (3) tmm(^:iti)^\.^iLho 'tti:i'>t,^ e 

ix^W-mt. RiEffiCP 2±<7),«SPB 2 t l->Xtt=,C^l 
0 7 a i: 5r^;z*.. Z I47i>^> t7)i,i5 ^1 ^ U J: o Trft^ $ 
L;t::?6^or, KJE® C P 1 ±(7).ar 
P A 1 , PB 1 ^m^^mj^L Z 1 i:. «iE®CP 2 ±60 
.*rPA2. Y>B2^f^^.mj»,LZ2b\±. mi l^zm-t 
*^'7aS?.-C<0CCD^Y> 1 0 0 l±U'2*-rffffii- 

[0 1 0 41 Cti«?,(7)-i:;5^ib, ^>:^Cfc:6?«^;d>-So 
[0 1 0 5] Ig nc, ^^^^ij »)ftai<7)iFML P 1 . 

LP 2tct-j<x;5,^T<7)5sg.dS(i, ^(nzmumzmt> 

Y> 1 0 0 lJiU«ft5^tL-2>„ 
[0106] 2 tc. Tfe^git 1 ^<7)iSiS76 

L AtCoi/^T^^i:, Z@i1g1l3^^S^:>5>«-.«;i>«^(OJS:it 
it\t. *^7lifS±-e(lyffiSffi;5t|q-<7Di^<;5CCD 

1 0 0 l±^c^2s■r^;5^ -^oxj^^nti^-rs: 

[0 10 7] ^3{Z, *>^iiif^±.cof^-iii^f2:iSt-, 

[0 1 OS] L/j75fo-C. 2j:||JSiBgg(7)j:.)tC^ (3) 
y m.m^-^(n C C D 7 -f > SUia^»4• L U T ^-T-i^lS 

«trij$. (b) viifife±fiO(S^i^i: (x. y) t 
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( c ) •^<7)U^-fjti'guj^te'i->5> C C D V Y > t-i.t£(?i--6 
LLJT?:ig^L. (d) igi^.L;t:LUTrfflt^r. -ro 

[0 10 9] LUT«7)f^5Eii. fi?iJx.ir:^c7)j: u^f .')^ 

lLmZitM2 IQAi 2 1 0 B7i**^>7fe^03jJ;t^^^ -=.|^ 

olC. &y/S^{-^t-f ^ L UT ^(^Bgi-^o 

[0 110] :t:-C<7DCCD V 1- >i-ov>r. LU 

CCD^ Y >i::oi,^T<75^LUT$:J5«t-C, LUT$:S5 
i.ir-^(7)JiT<7)CCD T Y >U^tLTJJtt«:,:fi/jL UT 

[0 111] LUT(7)ft:bi)u. ^j^figit.o tm 
[0 1 121 (^3<r)nmm) ±.^\^tzm2(r>^mi' 

C C D V > t— Sc-t-^ <t -5 ^ v60|£E^f4: 

«:S*!>^'£-5^f*o;t:o -r=G:;b*), * > -7 (n >X4a,C- 
l 0 7 a (hlslfc^ v-<;54''L^ 1 0 4 a i: ^S^i^S^T^'v 

[0 1131 ^^^<n^2<n'^mifmx'\i. m2<nnm 
<>tfor-*^o i-^'^t,^ S^6U^:tg6S:i5i (>* 

[0 1 1 4] HI SI±3|c^ififi]gUS>&b>v vr-f > 
^^S.<r>gbi1^W.mi:SL^'t^fzi^(nmvAil^ v-;u K 

[0 1 1 51 ^nt&Bm^z^if^ff^'^istiSifkmt^ 

[01161 *p<^1104<7)U> Xcfa-C* 1 0 7 a $r 
— ^l' i3 jt ^ I 10 4 <7)^$4^ 

'L> 1 0 4 a75»X^±iC*^^ til, LC^^^o CO 

So 

[0 117] ^^tngBBAZi£if^f3 ^ ^l2!S.^{^X'i±. 
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^JSiJBffit^:^ «t i t: :K - =7^<r>ii^ t ^-t-ar* o 
mis (b) tC7ni--t-;l^. *1liSff5STIl. 

?B*,ftS (xm. yra) ^*'^iittt^^':E5!)*>5) 

U=(cOSa>*COS^, si 

$^>U, oi^niSi: #<75Jgt ^r^rffi-r-S^^i^^t^. 5t (4) 
tfOg-fiJc^j-^ C O s ci-egS^L. l^Ifil'^^^ h Jl/U t UTS* 

U = ( c o s ^ , t a . n CM , s i n ^ ) — ( 5 ) 

:^?ffi3^^ h >>uu^^v>^gid&ti. 5t (5) -c(±. 

T^^A^). ^ (4) (7)^12:'^^ h ^i' u «rfflv>^ J: 0 <>, St« 
(0121] ^^g<JOS^{±llI 1 8 t::^i"al D T* ^ o 
S®L;::*>i3 0ft-ci±'t < . mtt:»'rsi'^^ ^^^u ^xz 

(0 12 2] ^XU. S 1 9 (a) U;^-r -t ^ t-:. 
ilZ U Z2 7i>'KSl<O«ac0KEMCP 1. CP2U>t 
L"C> lllE=f''L«l 0 4 a:&»'^. * v lJfft±.i::i3V*-C-3i 

2. o3) (H-CiiS^) <r>mM.it 

L 1 * L2. hZ^mt-Th. P 1 1. P2 1. P3 1 
li€-ii:^.3£L 1 , L2. L 3<7)fg£lE®CP 1 T<75S:M.^. 
-C^)0. PI 2, P2 2. P 3 2 ti&iS«Sl*L 1 , L 

2. L3<o«iE®cp 2-ccos:w.«-r*^>p 

[0123] t-tz. 019 (b) 6 f®<75Rtt,ftP 

\ \ 3 2<r>i3 ^^mi^±.(r>m%\^m.t. 2o(75KiE 
®CP1. CP 2rBl<50 3:$:coiE^.:J£L 1. L2, L 3 

[0 12 4] ^ur. :iix«^&at,a:P i i -p 3 2ico 

Ui5tt*e:(l*:1ffla-t"*« 61S<0.«<^P I 1 -P 3 2<7D 
V-^U ^-cO(l]^«^'Ca 0 4 a<75 

SfilMA (Xm. Ym> Z m) ^^*i^o HI 1 9 

(b) t^:^-fJ:vtl. 6fflO^*<7)P 1 1 -P 3 2<n* ^ 

,^.Sco/g1^fa (xm. yra) ;i**^i^o 
[0 12 51 <LUT<30^fi£>:icoX9i::Lr^4<)/::f 
V= (X 1 -Xm, Y 1 -Ym, 
(0 1 2 9] :^f6i^^ Y )\^V(r>i^^^ii\ ^ (5) (r>:^ 

V = (X r-Xm/ 1 (X 1-Xm) 

Y 1 -Ym/ 1 (X 1 -Xm) 

Z 1 -Zm/ 1 (X 1 -Xm) 

) 
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[0 11 9] mi SisXVmi 9€rfflv^T. f^^.SSO 
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